Abstract
Musculo Skeletal Disorders (MSDs) especially those of the upper limb are a highly prevalent occupational health problem in industry incurring substantial costs. A link has been shown between physical risk factors and the causation of MSDs, in particular, high levels of force, deviated postures and repetitive movements. These have each been associated with increased operator discomfort in industry and laboratory experiments. Ergonomic interventions reducing the effects of these risk factors have been demonstrated to lower discomfort but also increase productivity.
There are many case studies which have reported on the relationship between physical risk factors, associated discomfort and productivity, but few attempts have been made to investigate the relationship and model it.
A laboratory study was conducted to test the hypothesis that physical risk factors effect discomfort and that this in turn effects productivity. Participants performed repetitive grip exertions involving combinations of three levels of grip force (10, 20 and 30% MVC), repetition (10, 15 and 20 repetitions per minute) and wrist posture (50% flexion/extension and neutral). Treatments were performed for ten minutes after which the participants were instructed to adjust the cycle time to a self selected pace (the productivity measure) for the remaining ten minutes. Analysis of Variance (ANOVA) was performed on the data and the results indicated that each of the main factors had significant effects on discomfort at ten minutes. Self-pace cycle time was significantly affected by force and posture. Correlation and regression analysis revealed a strong relationship between discomfort and self-pace cycle time. Path analysis revealed that discomfort was a mediating variable in the relationship between the primary risk factors and self-paced cycle time. These data indicate that reducing discomfort by reducing risks associated with high forces and deviated postures could help improve productivity for self-paced work.
Relevance to Industry
This study investigated the relationship between discomfort and parameters of productivity for a simulated task. The results indicate that reducing exposure to force and posture effects should improve productivity in repetitive work.
INTRODUCTION
Musculo Skeletal Disorders (MSDs) are the most prominent work-related health concerns of modern industrialised nations (Waters, 2004) . In a review of MSD prevalence among telecommunications sector workers, Crawford et al. (2008) reported that the most common body areas affected by discomfort were the neck, shoulders, hand and wrists. In France it is estimated that MSDs of the upper limb account for approximately two thirds of work related disorders reported (Aptel et al., 2002) . Across Europe and the industrialised world the most prevalent MSDs are those of the upper limb. Eurostat (2004) reported that 45% of all work ailments are related to the upper limb.
When permanent absences, temporary absences and health insurance are included, the total cost of occupational health problems is quite considerable. This is estimated to be equivalent to 2.5% of GNP in Ireland (Indecon, 2006) ,of which MSD costs are a subset. This compares with other developed countries where occupational injury and illness costs approximately 2-4% of GNP (Indecon, 2006) . Escorpizo (2008) highlighted that the relationship between MSDs on productivity in the workplace is a complex issue. Productivity is related to an individual's ability to produce, while absenteeism is defined by an operator's inability to produce due to physical absence from a job as a result of a health concern. Absenteeism costs, treatment, and compensation costs are often the main focus in financial ergonomics decision making around MSD interventions. Presenteeism on the other hand, is when an operator is physically present but their output is limited due to physical limitations in the task they are performing. Kumar and Kumar (2008) in a survey of cleaning industry workers, found that where jobs were physically demanding and few ergonomics interventions were in place, operators were unable to complete tasks in the allotted time due to pain and discomfort. Burton et al. (1999) studied the effects of worker health on productivity among 564 customer service workers and found that as the number of health risks increased, productivity decreased. Stewart et al. (2003) estimated that presenteeism accounted for 71% of the $226 billion worth of lost productive time per year.
Productivity, absenteeism and presenteeisim

Measuring costs and benefits
Absenteeism improvements are observable and measurable. For example Kuorinka et al. (1995) found that sick leave due to lower back concerns may be improved by ergonomic interventions that focus on the work and the worker. With the intervention in place lost work days reduced from 3.1 days lost from 1985-1989 to 1.9 days lost from 1990 -1991. While reductions in presentesism and improvements in productivity are more difficult to capture, examples are present in the literature. In the redesign of spot welding tasks, Corlett and Bishop (1976) observed a reduction in discomfort by improving posture and reducing exertion forces. In addition, they also observed an increase in machine utilisation from 75% to almost 100%. Dababneh et al. (2001) investigated the effect of adding a 9 minute rest break for every 51 minutes of work on the productivity and well-being of workers in a chicken fillet processing facility.
Throughput for the new work rest routine increased by between 25 and 30%, while discomfort decreased by 17% on average. Dempsey et al. (2002) investigated the effect of two plier designs and work piece orientation in the sagittal plane on human performance and discomfort, where productivity was measured as the number of revolutions of a screw per minute. Higher work heights lead to increased elbow height which resulted in increased discomfort and decreased productivity.
Work technique (Coury et al., 2002) and workplace design (Landau et al., 2008) are central to reducing musculoskeletal overload and improving productivity (Shephard, 2000) . Hagberg et al. (2002) investigated self-reported productivity losses due to musculoskeletal symptoms among white collar workers. A significant relationship was found between duration of musculoskeletal pain and percentage productivity losses (p<0.0002). Meerding et al. (2005) assessed productivity losses among workers with high physical load jobs due to health problems using the Health and Labour Questionnaire (HLQ) and the Quantity and Quality instrument (QQ). HLQ analysis found that productivity loss was significantly associated with the occurrence of musculoskeletal complaints in the last 6 months (p<0.05). QQ analysis also found a strong correlation between productivity loss and prevalence of musculoskeletal complaints (p<0.01). Discomfort had a significant effect on productivity in these studies, but the data were qualitative, thereby limiting conclusions to generalisations of the relationship between discomfort and productivity. Burton et al. (1999) and Shikiar et al. (2004) investigated health effects on presenteeism, but the resultant effect on productivity in assembly tasks remains largely unstudied.
Predicting productivity affects
It has been previously reported (Meerding et al., 2005) that there is a real need for more quantitative data to augment qualitative data on the relationship between perceptions of discomfort and its relationship with productivity. Moreover, it should be possible to generalise the data to a number of work operations. High realisable costs associated with MSDs are strong motivators for implementing ergonomics programmes. But realisable gains based on productivity (presenteeism) improvements are often overlooked, in part because of the difficulty in predicating magnitudes of benefits. This is compounded by the lack of data linking productivity improvements with reduction in risk factors. Discomfort is considered a precursor to injury (Carey and Gallwey, 2005) . Industrial and laboratory studies have shown a direct link-effect between physical risk factors and discomfort. Discomfort may be considered a perception encapsulating the sum of soft tissue strain in connective and supporting tissues, and physiological fatigue in muscles. Workers perceiving high levels of discomfort may have reduced ability to work with repercussions including a lower margin between their exposures and tolerance to injury, i.e. higher risk of injury, but also lower functional effective work capacity It is necessary to study the effects of MSD risk factors on discomfort and the resultant impact on parameters of productivity. This experiment will study the effects of combinations of wrist force, repetition and posture on discomfort and how the perception of discomfort is related to duty cycle time (a partial productivity measure) for short duration trials. Punnett and van der Beek (2000) noted that modelling musculoskeletal disorders risk factors is difficult because of their multifaceted nature.
A reasonable model may be completed using structural equation modelling where estimated relationships are differential, standardised values are clear and a graphical model may be portrayed. Moreover, using this method it is possible to investigate the hypothesised mediating effect of discomfort in the relationship between risk factors and productivity.
METHOD
Participants
Twenty-seven right handed participants were involved in the study, ten females and seventeen males, most of whom were engineering students at the University. The mean age was 25.3 years (SD= 4.0), mean stature 1.73 meters (SD=15.3) and mean body mass 76.6 kg (SD=24.6). All participants were interviewed to ensure they had no history of MSDs. The University of Limerick Research Ethics Committee approved the experimental procedure.
Experiment Design
The experiment involved participants performing repetitive upper limb exertions at various combinations of force, wrist posture and pace (repetition). Pace (cycle time) was set for the first ten minutes followed by a subsequent 10 minutes when the participant Self-Paced Cycle Time (SPCT). This was necessary to induce discomfort for the study of the mediating effects of discomfort on productivity (SPCT at 20 minutes). But repetition is also sometimes described using cycle time and ergonomists endeavour to reduce its impact on risk of injury. For the purpose of this study SPCT is interpreted as the capacity measure of the person to perform the task under the effects of set force and posture.
Three levels of Force and Posture were set for the 20 minutes of each treatment while Repetition pace was set for the first ten minutes. This gave a 3*3*3 full factorial experiment design, which resulted in 27 combinations and 27 participants. However, with treatment durations lasting 30 minutes including rest breaks, total testing time would have been 13.5 hours for each participant and unacceptable on ethical grounds.
Instead treatment combinations were segregated into three levels of difficulty; low, medium and high, and each participant was assigned 3 of each, i.e. 9 in total per participant. Each of the 27 combinations were assigned to 9 participants so that there were 9 data sets for each combination, and each participant had a unique set of combinations. Latin Squares, a technique that can be used to balance orders in experimental design by arranging unique combinations of treatments for testing, was used to assign orders for each participant.
Independent Variables
Three levels of Repetition (pace) were adopted from a study by O'Sullivan and Clancy, (2007); that is, 10, 15 and 20 exertions per minute representing low, medium and high levels. The exertion duration in each cycle was set at 1 second throughout all treatments, including the set-pace and self-selected-pace times. Yen and Radwin (2000) reported that typical values for repetitiveness are in a range between 10 and 20 deviations per minute. Studies of polishing work by Armstrong et al. (1984) recorded fundamental movements of about 19.2 times per minute for an 8 hour shift.
Wrist posture levels were selected from conditions tested by Gallwey (1999 & who studied the effects of wrist posture on discomfort, i.e. 50% extension Range Of Motion (ROM), neutral, and 50% flexion ROM. The values were set as percentages of ROM in an attempt to control for inter-individual differences.
Based on findings by Carey and Gallwey (2002) wrist flexion was considered the high stress posture condition, wrist extension medium stress and neutral the low stress posture condition.
To limit the effects of inter-individual differences on strength, Force was set relative to the participants Maximum Voluntary Contraction (MVC); and these were 10, 20 and 30%. The values of 10 and 20 % MVC values were also used previously by Carey and Gallwey (2002) . The 30% MVC level was also tested in order for the results to be relevant to industrial work which involves forces of this level. Forces above 30% MVC were not considered on safety grounds.
Dependent variables
Discomfort
Upper limb discomfort was recorded using a 100 mm Visual Analog Scale on the computer interface, recorded at 10 and 20 minutes using the mouse. Values were automatically written to disk and the scale returned to zero. The scale ranged from 0 (no discomfort) to 10 (extreme discomfort). This scale has been used in a number of experiments previously in the University (Carey and Gallwey, 1999; Carey and Gallwey, 2002; O'Sullivan and Gallwey, 2002; Mukhopadhyay et al., 2007; Khan et al., 2009 ).
Duty Cycle Time
Duty cycle time was the measure of productivity in the experiment. For each cycle the exertion time was set at 1 second throughout the entire experiment, therefore in line with Abu-Ali et al. (1996) . Duty Cycle time is computed as the inverse of Self Paced Cycle Time (SPCT). For the second half of each treatment (10 minutes duration) the participant was instructed to select a pace of work (SPCT) which they felt they could maintain for an 8 hour day by adjusting the cycle time duration via the interface.
Participants were free to adjust the SPCT at any stage during the last ten minutes using the computer mouse. Changes to cycle time were automatically evident to the participant via the cycle time clock. All changes to SPCT were automatically recorded throughout the experiment and the final value at the end of each treatment was converted to DCT.
Apparatus
Experiment rig
A steel fixture with a grip strength meter attached to a hinge was fabricated in house to facilitate the setting of wrist posture and force exertion for each treatment ( Figure   1 ). Strap restraints were used to ensure the participant's forearm remained in a fixed position during testing. The entire fixture was attached to an adjustable height table and an adjustable height chair was used to adjust the upper arm posture. The main body of the fixture where the forearm rested was padded with a thin layer of cushioning to avoid elevated contact stresses.
( Figure 1 about here) 
Force and posture
An electronic, digital grip force dynamometer (MIE Medical Research Ltd Digital Analyser, UK) was interfaced with the computer via RS232. A Penny and Giles electrogoniometer (Model SG65) was used to measure wrist position in flexion and extension. Voltage readings were amplified and zeroed using a K100 amplifier and base unit. Electrogoniometers were attached across the wrist joint in accordance with the manufacturer's guidelines.
Data acquisition and computer interface
Signals from the goniometer were interfaced with the personal computer (2GHz) using a National Instruments data acquisition card (model PCI-MIO-16XE-50) and a BNC adaptor board (model BNC2090). Virtual Instruments (VIs) were written using Research Ethics committee to ensure they fully read the experiment information sheet and that it was clear what the experiment involved. It was also explained that if at any time they wished to terminate the experiment that they were free to do so. Participants also completed a questionnaire to ensure they had no pre-existing musculoskeletal conditions.
The participant was seated and table height adjusted such that the fixture height was at elbow level. The forearm was positioned and strapped in place with the centre of the wrist inline with the hinge of the fixture and the dynamometer aligned with the centre line of the participants forearm. Maximum grip strength was recorded in line with the Cadwell regime with the wrist neutral, forearm prone 90 0 , elbow flexed 90° and the upper arm abducted at 0°.
Experiment Protocol
Before the commencement of the first treatment the participant performed a trial run for 3 minutes so as to gain familiarity with the task. Each of the 9 treatments were preloaded on the computer for each participant number and presented by the Labview software. Treatments lasted 20 minutes with 10 minutes break for recovery. For the first ten minutes the treatment levels of Force, Posture and Repetition were set but for the second 10 minutes the participant was instructed to adjust the cycle time (Repetition) to a level they felt they could perform for an 8 hour working day.
Discomfort was recorded at 10 and 20 minutes. The experiment lasted approximately 6 hours with a half hour break after three hours. Hence, the experiment duration was representative of ¾ of a typical 8 hour industrial shift.
Statistical Analysis
Various statistical analyses were performed using two software packages. Lisrel Version 8.80 (Scientific Software International Inc) was used for Structural Equation
Modelling (SEM) while SPSS Version 16 (SPSS Inc) was used for hypothesis testing and associated analyses.
Transformation of Data
The Kolmogorov-Smirnov test was used to assess the normality of the raw data for discomfort at 10 and 20 minutes, and SPCT at 20 minutes. The results indicated the data were not normally distributed. Various transformations were applied to the raw data and the Box-Cox Transformation, a parametric power transformation, was found to be the most suitable. The transformation is based on the premise that the mean (µ)
is generally proportional to the standard deviation (σ) such that σ  µ a . The transformation raises the data set to the power of (λ) such that the correlation between the mean and the standard deviation is reduced or eliminated, thereby normalising the data. As per Box and Cox (Box and Cox, 1964 ) the response y is transformed to y 
Multivariate analysis
Levene's test used to assess the homogeneity of variances of the data. One way Analysis of Variance (ANOVA) was used to test the hypothesis that physical risk factors effect discomfort which in turn effects SPCT (a measure of productivity in this study). This analysis was also used to investigate main and interaction effects (where possible) on the dependent variables. Tukey's test was used for post hoc analyses of significant main effects from the ANOVA. Pearsons's correlation coefficient was used to study the strength and direction of relationship between DCT and force and posture. Subsequently, regression analysis was used to develop an equation to predict DCT from force and posture.
Structural Equation Modelling
SEM also known as casual path modelling is a technique that graphically describes and depicts casual relationships between a set of variables. Mediation analysis, an extension of path analysis, was used in the present study to test the hypothesis that discomfort was a significant mediating variable in the effects of physical risk factors on SPCT. Meditation is said to occur when a causal effect of some variable X on an outcome Y is explained by an intervening variable M (Shrout and Bolger, 2002) . as the original sample, some cases will be duplicated while others will not.
RESULTS
Self Paced Cycle Time
To check for balancing of orders, the first, second and third sets of SPCT data across each participant were compared. ANOVA on the data indicated the average times for the three groups were not significantly different (p = 0.245), i.e. that an order effect was not present.
Mean and Standard Deviations (SD) for the raw and transformed SPCT data at 20 minutes for the combinations of Force, Posture and initial Repetition level are shown in Table 1 .The lowest SPCT was observed for the combination of Repetition cycle time 3 seconds, Posture extension and Force 20% MVC (3.22 seconds) whereas the highest value for SPCT was observed at the combination Repetition cycle time 6 seconds, Posture neutral and Force 30% MVC (6.5 seconds). The greatest overall percentage increase in SPCT from 10 to 20 minutes was for combined Repetition cycle time 3 seconds, Force 30% MVC and Posture flexion (3 seconds to 6.22 seconds). On the other hand the maximum overall percentage decrease for SPCT at 20 minutes was observed for the following combination; repetition (cycle time 6 seconds), Posture neutral and Force 10% MVC (6 seconds to 3.62 seconds).
( Table 1 about The SPCT data did not violate the assumption for equality of variances (Levene's test p = 0.051). Analysis of Variance was performed on the transformed data for the main effects and the two-way interaction. As the experiment was not a complete full factorial design it was not possible to test all interaction effects because of limited degrees of freedom. The results (Table 2) indicated that Force (p<0.0001), Posture (p<0.009), and Participant (p<0.0001) each had a highly significant effect on SPCT.
Results for the post hoc analyses (Tukey test) of the transformed SPCT data are shown in Table 3 , with average transformed and raw data averages for the corresponding levels. For Force, two subsets were identified, with 10 and 20 % MVC separate to 30% MVC. For Posture the wrist neutral and 50% extension were grouped separately to 50% flexion, which had higher times.
( 
Discomfort at 10 and 20 minutes
Mean and Standard Deviations (SD) for the raw and transformed discomfort scores at 10 and 20 minutes are shown in Table 4 , including percentage change between 10 and 20 minutes. Maximum discomfort at 10 minutes was for Posture 50% flexion, Force 30% MVC and Repetition cycle time 3 seconds (4.7). This treatment also had the highest discomfort at 20 minutes (4.33). Minimum average discomfort at 10 minutes was for the combination Posture neutral, Force 20% MVC and a Repetition cycle time 6 seconds (0.22). The lowest average discomfort score (0.37) at 20 minutes was also for this combination. During the self-paced phase (minutes 10-20) maximum average discomfort decreased by 7%, while the minimum average discomfort increased by 68.7%. Figure 5 presents the profile of average discomfort data for force and posture at 10 minutes, which was very similar for the discomfort data at 20 minutes.
( Table 4 about (Table 5) show that Force, Posture, Repetition (at 10 minutes only) and Participant had highly significant effects on discomfort (p<0.0001). For discomfort at 10 minutes a significant two-way interaction was observed between force and repetition (p = 0.01). As repetition was not a factor in the analysis of the data at 20 minutes there was only one two-way interaction (Force*Posture) and this was not significant (p=0.4).
Tukey post hoc analysis on the transformed discomfort data for 10 minutes (Table 6) and 20 minutes (Table 7) identified the same groups as the analysis of the transformed SPCT data; two subsets for force, with 10 and 20% MVC together, separate to 30%
MVC. For Posture, neutral and extension were grouped together separate to flexion.
For Repetition at 10 minutes, Cycle Time 4 and 6 seconds were grouped separate to Cycle Time 3 seconds.
Discomfort and Duty Cycle
Average SPCT values were calculated for the force and posture combinations across each of the three levels of initial repetition. These were converted to DCT percentages, a more accurate metric of productivity, and plotted against average discomfort at 10 minutes across each of the respective treatments ( Figure 6 ). The data revealed a significant negative correlation (r = 0.91, p<0.05). Multiple linear regression analysis was used to predict DCT % for force and posture (equation 1).
This model was significant (p<0.01) and a reasonable fit to the data (R 2 = 0.77).
DCT ( 
Structural equation modelling of variable relationships
The hypothesised model was constructed, and is presented in Figure7 ( Table 8 about Detailed mediation tests (Table 7) were performed using an add-on macro (Preacher and Hayes, 2008) in SPSS. Tests were performed for force and posture, with SPCT as the dependant variable and discomfort as the mediator. The results (Table 9) found that zero was not within in the bias corrected bootstrap confidence intervals, so therefore, the null hypothesis that meditation did not occur may be rejected.
( Table 9 about here)
DISCUSSION
Posture
Deviated wrist postures are common in industry and these data provide insight into potential effects on both discomfort and productivity. Highest discomfort and SPCT results were found at 50% flexion followed by 50% extension and neutral. The posture effect findings are in line with other studies. Carey and Gallwey (2002) investigated the effects of posture, pace and exertion on discomfort, and found that extreme flexion (60% ROM) resulted in higher discomfort than extreme extension or neutral postures investigated.
There was a significant difference between SPCT for wrist flexion compared with extension and neutral. Marley and Fernandez (1995) (2006) where processes in an electric razor assembly line were reviewed. They found that higher work place heights lead to more awkward postures which in turn lead to decreased maximum acceptable work pace and increased discomfort.
Force
Higher levels of force resulted in higher discomfort and higher SPCT. It is well published that higher forces require increasing rest time for recovery (El ahrache and These are similar findings to this study as SPCT increased (reduced productivity) by 29% with an increase in force from 10 to 30% MVC.
Discomfort for 10 and 20% MVC was grouped together in the post hoc analysis. It was noted that participants found 10% (+/-1%) MVC a low level to exert accurately as it required a lot of concentration, thereby almost resembling precision work. This appeared to add to the overall workload of the participants. Escorpizo and Moore (2007) noted that precision tasks increase loading in the forearm muscles as well as perceived task difficulty. This may be the reason for similarity in discomfort at the low and medium levels.
Repetition
Discomfort was highest for high repetition and vice versa. But higher levels of repetition (low cycle time, 0-10 min) resulted in low SPCT (high productivity 10-20 minutes), and this was counter to the expectations. This phenomenon may be clarified by Dababneh et al. (2001) who noted that workers will endure a certain level of fatigue to protect their output level by investing more resources and working harder.
This behaviour will continue until fatigue peaks and the person cannot continue working at the same level. If this is the case an important outcome of this work is that discomfort effects from posture and force have a direct effect on productivity in selfpace work, but that for repetition this may not be the case, especially for piece work.
Worrying in this is the resultant increase on fatigue and discomfort that operators would continue to withstand.
Discomfort and Duty Cycle Time
The regression model of DCT reveals the real magnitude of the effects of force and posture. Based on this model a 10% increase in force is estimated to result in a 2.5% reduction in DCT, while a 50% ROM flexed wrist is estimated to reduce DCT by 1.5%. These data can be used to substantiate claims that reducing exposure to these risk factors will reduce risk of injury and should improve added value work time (DCT) in self paced work.
Regression analysis also revealed that there was a strong relationship between discomfort and DCT (R 2 = 0.84) indicating that the hypothesis that discomfort has a mediating effect on cycle time is plausible. SEM was used as well as regression analysis to investigate the relationship between the risk factors and SPCT, with discomfort as a mediating variable. Punnett and van der Beek (2000) (1999) and other researchers at The Liberty Mutual Research have studied acceptable exposures for long duration simulated tasks, performed in some cases over several weeks. However, the purpose of this study was not to set limits for exposure in industry but rather to study the relationship between discomfort and productivity.
CONCLUSIONS
Discomfort and SPCT data were significantly affected by wrist posture (p<0.0001 and 0.01 respectively). Post hoc analysis revealed that the data for 50% Flexion was significantly higher than the data for neutral and 50% Extension, for both discomfort and SPCT. This implies that wrist flexion postures may have a more negative impact of productivity than extension (and neutral). Average discomfort and SPCT values were similar for 10 and 20% MVC, but higher for 30% MVC (both p<0.001). Forces above 20% will most probably reduce the capacity of the person in self-paced work.
For set-paced-work where workers are unable to adjust cycle time for high discomfort tasks, there will be an accumulation of strain and this may, over time result in increased risk of injury.
Longer duration studies and modelling of discomfort and self-paced times is needed for wrist postures greater than 50% ROM and above 30% MVC. This will enable the generation of profiles that may be useful in predicting productivity effects for industrial tasks that induce such conditions.
Structural equation modelling was used to test the hypothesis that discomfort has a mediating effect on productivity. Results indicated that the structural equation model was a good fit to the data and that in this study discomfort was a mediator. A regression model was developed which predicts a 2.5% reduction in DCT for each 10% increase in force MVC, and a 1.5% reduction in DCT for a 50% ROM flexed wrist (over neutral). If the work time by the operator (DCT) is valued added time in an assembly processes the results of this study demonstrate a direct link between ergonomics risk factors and discomfort on productivity. Reducing exposure to these risk factors will reduce risk of injury and can be used to improve productivity in selfpaced work.
ACKNOWLEDGEMENTS
This work was completed on the Cybermans project, funded under the 6 th Framework
Programme (IST-NMP 016712).
The authors would like to thank the reviewers for their feedback in the revision of this manuscript.
No. Title 1. Table 1 SPCT means (raw and transformed) with SD values for treatment combinations 2. Table 2 Analysis of Variance on transformed SPCT data 3. Table 3 Post Hoc Analysis on transformed SPCT data (averages of raw values in brackets)
4. Table 4 Raw and transformed discomfort data ratings at 10 and 20 minutes 5. Table 5 Analysis of Variance on transformed discomfort data at 10 and 20 minutes 6. Table 6 Post Hoc Analysis on transformed discomfort at 10 minutes 7. Table 7 Post Hoc Analysis on transformed discomfort at 20 minutes 8. Table 8 Fit indices for SEM model 9. Table 9 Data mediation analysis Figure 3 .
